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Abetract
The RHIC polarimater data hase exhibited behasior miggesting that systematic Afectsn aoe
present: af A lewel enmparable to the stabistical unertainty per o, or -~ 4 » L0 ‘ in tha physica
anymmetrien and senmewhat largar in the luminesity asymmetrim. This eorrespands fin an armar in
the prlarizsation of apprrodmately 4P ~ 2003 Two effects are studied that might explain some of
the abearvations, beth based on detedtor rabes. The results may ecplain the systeamatic affects in
beth the phyrim and the luminemity aaymmetrien. The fimt affect in caosed by the presenes of both
A barkground and a good p 4+ O eastic aeatharing ewent in the same pasrage of A bunch through the
palarimeter target. Thea serond affect similarly depands on the pressncs of multipla p 4+ C alastic
aventn from the sume bunch. If thess rate effects hezimea large ancough {or if 4P ~ 201035 contin-
uen and the beam polarization in lem than (6], they could prevent detarmination of the heam
palarization to S8 fF = 5% unlem A eorrection ean ba determined to the mesmired arymmekries.



[. INTRODUCTION

I'ofaibla axplanalions [oe soma of Lhe problams aneounbared wilh Lhe CKL polari o lares
in BHIC during Lhea 20002001 run pariod [L, 9] ava givan, Thesa problams ineloda:

+ unaxpecled hotearo up-down And eroasd rAlio phyAied AAYDLMGLERA, egnye s And

Enbye (HAR; rmmelmly.

¢ [uelLualiong oulsida sLalialies [or Lha laral squares L Lo Lha dala [rom Lha § dalecelora
in each BHIC polarimealar.

o dillareners oulside alalialical arrors of Lhe Lhees luminosily mymbnelries: eumd J,

frum g gy A fjum g

¢ larpar davialions [rom waro Lhan axpactad [rom slalislieal unearlainlies whan huneh
apin direeliong wara arelileially rarmigned Lo giw eaeo nal polackcalion o 4" and
aala of hunches.

On Lhe heais of Lhesa obaarvaliona, il ia Lhoughl Lhal Lha aise of ayslamalic acror in phyaiea
Ay mtmalried [eom Lha CK1 polaimalars ia eompacsble Loy or somewhal somaller Lhan Lha
alaLislienl unearlainliea foe individunl runa, or aboul 0.3 — 04x W} 2 Tha goal of Lhis nota

ia Lo diseuss mechaniama Lhal may axplain some of Lha problama noled above.

II. THE RHIC CNI POLARTMETERES

Tha RHIC CIN1 polarimalars eonsial of six sals of silieon surips in deleclors as shown in
Fig 1. Dalaclora 2 and § ave in Lhe boeboonlal plane oo opposile sides of Lbha baam, wilh
Lha alripa having A narrow & and A widar ¢ Resaplanea. The olhar four deleelors are AL
+45° Lo Lhe horienn Lal plana wilh aleips having a narvow 6 and & wider 8 recaplanes. All
dalaelora viawad A Lhin wirlical earhon ribhon Laegal, which inlareapled only asmall Craelion
of Lhe BHIC bhanm. For Lhe 20002002 ron, 5 alrips i anch dabeelor wara inaleubvanled
wilh wavalorm digilisars (WEFLD}, bul Lhara wara law eounls in Lwo of Lhesa aiphl alripa Lor
daleclora 2 and §.

Tha wavalorm digilisers and associaled aleclronies salecl awanls acearding Lo Lha signal
amplitude [AC} and Limning [TIHC} pelalive Lo Lhe owarn Lime of & buneh praing Lhe



FI(. 11 Layent of the mx siliccm sfrip deteciom for the RHIC CNI peolarimetem, with the beam
gning intn the page. Detectomm 1 2, and 3 are conmidered “left” and detectors 4, &, and 6 ara
“right” . Thin agrees with the standard polarization sign ermwventinn that poriti o analyzing power
correAponds to more forwand seaftered particles to the left than to the right, mines the detectars
ara loeated tn nbearve the rennd] carbons.

polarimalar Larpgal. 'The ampliluda musl pras & lowar Lhreshold eul, and Lhe ADC valua ia
chodan Lo ba Lhe paximom wilthin tha WEL L eangs. The TN value eorresponds Lo Lhe
Litninge (aarliar Lhan Lha ALK pank} whan Lhe amplibudae deops balow a Ixad Faelion of Lhe
raximumm (=~ 025} A “hanans eul” was applied in Lhe eleelronies, shown achamalically in
Fig 2. Tha ewnls pasing Lha aula wara recorded separalaly Ior anch aleip and buneh, and
Lo anch cireuil around BHIC wilh pariod (213 naae}- (6 hunehen} 22 13 paee. Eilhar wavo
or ohe avanl was recordad par paaaags of anch honeh,

Kormal dals taking runa resorded Lhe numbar of pood ewvanla in scalars; baekgroonds
wara nol mapsured. Typieal rung eollecled 200 avanls Lhal salisllad Lha banana eol [rom
Lha aix dalecloes, and Lhay lasled 30 sec Lo ower 2 min. Olher rong resocded Lha AL and
T valuss [or awnla, and wara wsad Lo sal Lhe banana cul paramelars [or anch alrip.
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FIQ. 2 Bchematic showing the fight time and pulee height: earrelation for events detected in the
CNI pelarimeters. The band of elastic remil earbons in sheown, together with the “hanana, mt?
applied to the data with the palarimeter alectonics. The badygreound exbends throughont the plet,
including under the p + C elasties, but is aften moeetrabed in & band as s,

IOI. BASIC POLARIMETER FORMIULAE

For (Appronimalaly } ayonovelric sala of daleclors on oppodila aides of Lbha baam (L = lall,
B = righl}, Ltha numbear of eounls resorded in some Lima lor idealised deleclors will ha

N o= M B (1 + AL

NP o= Na B O (1 — 1 AD

Nl = MaEtaa il — P4z (1}

N} = Mo B ata(l 4+ 4 Ag),
whara Lhe inlapraled baam inlanailies are B and B+ and Lhe heam polarizalions are 771 and
1 [or hanm polatisalion dirseliona up (T} and down (1}, reapeclivaly. The analyszing powara
[ow Lhe L and 7 deleclors ara A7 and Agp, and Lhe produets of aolid angle and alician ey

are g0 and aflp. A normalisalion [aelor, Ny, 18 depandanl oo running Lime, eross seelion,

Largal Lhickresa ale.



Thare are Lhres asymmealeied Lhal ean ba delarmined fom aquaee pool focmoles. The

modl imporlanl i Lha “physies aayoowaley™

o = VNI NN
VAl vk - v g

1 1
= 5[1’* + 1 x glds + Az} + hat (2}

= P4 + hot,

whara Lha highar ordar Larma ave lourlh ordar in Larma of amall quantilies sueh as

e
' Ar + A
I LI
S
adl;, — dlp
far = iy, + dilp (5}
PR

= Pty el
P4 = %(f‘f + 1M} x %(A;, + Ag}.

For Lha CK1 polarimatars, Lha Larmn 174 I8 aclually seeond ordar eompaced Lo somea of Lha
olhar Tour quanlilies in Lhe lisl abowa. The eg and ey Laroa do nol eosleibule Lo Eq.
(9} whean waing Ega. (1}, The sesond Lype of aquara pool Adyouowley 19 Lha “luminodily

Ay ALY ¥ | fiy, which 9 sangilive Lo eg:

o = Y NI ND — NN
YN NL 4+ Nt

= &g + .P.A.t-.d —+ .I‘!-.ﬂ..l!-.?

(4}

whata Lha higher ordar Larma ara now Lhird order in amall quanlilie, bul egn i ool preesand
whan uainge Fga. (1}, The Lhird Lypa of square rool asymumalty is Lhe “peomalrie asy ome-

Ley™:



JNNL - N
E =
R /v B

= tay + P Aep + f!-.l‘]'.f-.?

(5}

whara Lha highar ordar Larma are also Lhird order in amall quanlilies, and «5 ia abwanl.

Tha square neol asybumaltied wara applied Lo & nomber of quanliliea Trom Lha GRL po-
larimelar dalh. Summing eounls [ram dabeelors 1 and 3 for “lell” and daleclors 4 and 6 [or
“right” and applying Eq. (1} gave Lhe X435 physien asymmelry, egpye xas. This ahould ha
aqual Lo sn 45" Libwa Lha aaymmalt y [rom deleelors 2 and §; egpyes - 1o A dimilar mannar,
aumening dabeclors 1 and 6 Ior “up®™ and 3 and 4 for “down™ produeed Lhe Y45 R ymenalry,
fphye Vs Eibes Lhe nominal baam polarizalion direclion was verlical, easye s wad ax pacled
L vaniah. Finally, Lhe eros calio (CRA5} mymenaliies waed dabsclors 1 and 4 lor 1all” and
3 and G Lor “righl” Lo produes egsye omas. For any apin direelion , ephye cmds ahould ba savo.

Lutninoaily Adyrnaleied waps eompulad by aach priv of deleclor oo oppodils sides of
Lha benmn, 14, 2-5, and 3-6. These Are denoled tpmi 4; flums &; Ad fpmy oo Sines all
fAix daleclora viawed Lhe saoe Largal Al Lhe aama Lo, Lhesa Lhees luminogily Asytnonaleien
ahould Rgeea wilhin sLalistieal unearlainlies, aa indiealsd in Eq. (4} For the BHIC CK1
polarimalar, tha eorreclion Larm I*Ar 4 8 axpeelad Lo ba apallar Lhan (P4 =~ 22 1) *}-(eyq ~
(.05} ~ 10 *in magnilude, or A faelor 3-4 amaller Lhan sLalistical arrors.

Finally, a lanal aquares L was tnda Lo Lhe dala Do Lhe aix deleeloes Lo delacmine
Lha X and ¥ physics agymmealries. The chi-aquarad [rom Lhe 0L was avalualed Lo el Lor
condiglaney of Lha dala.

IV. RATE EFFECTE IN THE CNI POLARIMETERS

Thia seclion will deseriba a pair of mechanisms Lhal eould peod ves Lha obsarved 8yaLaom-
alie alacla in Lha polarimelar dalh The aclual silualion @ moeh more somplicalad Lhan
can ba pecuralaly todaled in Lhis nola. Tharaloea, simplilying maumpliong will be medain
ordar Lo make elimales of Lha aiss of ayalamalie alleela in epp, . Ad & Bough agreamant
wilh olmarvaliong would supgeeal Lhal [uethar, delailed invesligalion 8 wareanlad .



Conaider Lwo posaibile aowree of rala alecls in Lhe BHIC polaritatara. In Lha Qral casa,
r2’a or aotna brekground proess eould ba presant AL Lhe ‘s o™ a3 A Lrwa p4- O alralie
acallaring ewanl. Thal ia, thay would be resorded in Lha same WEL rerdin and eould bolh
coma [bom Lhe aame buneh inlarpeling in Lha Laegal. Tha dala indicals such backgroond
avanld LAl y oocur wilh amall TG val e and & ranga of aignal gise [ AIC). The eombinad
avanl wolld Lhen haws & amallar TG valua Lhan Lypieal p 4 C avanla, and Lhus would Likely
[ail the banana eul, resulling in Lha loga of A good o 4+ C avanl. For Lhis analyais, il will
ba asumed Lhal A pgood awinl 9 Alwaya loal whan A beelpround awnl is also presant. A
dalniled aimaulalion s required W avaluale Lhe Lrwa inpacl of Lha brekground.

Tha Faclion of Lima Lhara would ba A baekground avenl om A buneh hilling the po-
larimelar Largal (o occupaney} will be danoted fz. Ll will be assumed inilially Lhal Lhia

[raelion s nol apin depandenl, bul may dilfar fom debeetor Lo dataselor doa Lo dillaranl dand
layara in Lhe silieon aieips, ale. The factions Lor Lhe lall and righl deleelors and up and
down beam aping are ILL? ﬁmﬂ ILR? and ﬁm._. Thesa [racliong will radues Lhe numbar of
pod avinls dealeclad.

Thaaeeond Ly pe of rale alecl oeewrs i Lwo 4+ C alaglic avanla ooeur Al Lha “aroe Lima™.
In Lhia eraa, Lha eombined avanl would have a larpgs TG value and & laepar ADCG valua
Lhan [or A singla, Lypieal p 4 O alaglic awnl, 1L will ba assumed Lhal Lhis awnl i3 eownlbad
by Lhe podacielar eleclionie, seaolling in Lha nal loss of ona p 4 C avanl. 1L ean ba shown
Lhal Lha aisa of Lhe caleulaled allzel oo Lhe agymumalries doubles il po avanl s eounbad Lor
aueh eombined awinla, Again, A deladled simolalion is required Lo recuralaly ealiale Lhia
allaal .

Tha [rrelion of Lhe Lia Lbara would ba & pood 4 C alealic evanl Do a buseh aleiling
Lha polarimalar Largal will depand on bolh Lhe daleelor and apin direetion. Thesa will ha
danoted S f3. /1 and £} wilth an averaga of fp.

Ineluding Lhe Lwo rala allacla deseribed abowa inko Eqa. (1}, Lhan Lhe humbar of avanls
in Lhe BHIC polarimabars will be:

N o= N E (YA (- g - ih
N} o= NoBtan(l - A} (L - S - A

No= NeBtam(l - ARy - s - i (6}
NE = NoBYdQm(l 4+ M AR (L — fin - S

i



Ll is psaumwed Lhal tha aleela of hunehes with Lwo good 4 C alralic seallarm and & baek-
ground awinl ara bepligibla in Eqa. (6}, Loserling Lhese revised axpressions inbo Eqa (2}
and (4} gives Lo seeond ordar in i

tage = PA 4+ [} + - - GHU+ 2 +2fR)04 +
(Ml + fha — fho - BadL +2fr +2fm)04 + (7}
[+ R+ ) — (G + Ut + a4 + het,

dum 2 en + PAeq + (S - f - I 2 + 2 a4 +
(fho + She — Sh — SERML 4+ 2fr + 2fm14 + (8}
[+ it + xR+ 5B+ N + Rt

Il is anlicipaled Lhal Lhe mapmilude of Lhe eorveclions will panarally be amaller for Lhe
physies Lhan the luminoaily aaypamelry, hechuse of Lha axpaelad parlial eanesllalion of f]
and [ and of f} and f3 00 egy,, ale. Equaliona (7} and (B} ave Lha imporLant resulia from
Lhig nola, and should ba uaed Lo aval uala whalher such erla allecls ara el unlly allecling Lhe
Aay mmalrivd [eom Lbhe polaeimalar dals al moaipnileant lavwl. Thay assuma Lha oee L eiss
are amall, eompreabla Lo e, &g, fan, Abd ep, bul pachaps aignileanlly labpar in agniloda
Lhan i* A Also, wharana egg,. whd indepandanl of eg And egn using Eqa. (1}, Lhis will
panarall y bo longar ba Lewa waing Eqa. (6.

V. ESTIMATEE OF THE 8SIZE OF RATE EFFECTS

In order Lo bwake numerienl ealimalen, ab Addilional maomplion ia required. 1L will be
asumed Lhal Lha lraclions f; are proporlional Lo Lha olsarwsd eounta Yy Lhia [ails i nol all
Ailieon alripa ave working o recorded in all delactors. Than

S1oo N YD (L + ST} NG H e
[ fp Ny B (1 — 1% AL} N Bt
fhoe ot B (1 — P AR} N, B (9}
fb 2 frNe B (1 4+ P AR N B,

whara H = (BT 4+ B4}/2 and ) = [d); + &15}/2 are avaragas. 1L ean b wrillad Lhal
Lha awieapga of Lha lowr quanlilive in Eq. (%) i8 indead fp. The hadcpround [raclions will

R

B



initially ba rsumed Lo depeand only ob Lhe baam inlandily and solid angla Liows allcianey,
Lhal ia Lo ba apin indepandant:

A= N B a0 AN B )
fho = fa Ny B0 N )

fha & fa e 5 dn N Hd) (10}
fha & o Ny BYdn Ny Bdf),
whara [g i9 Lhe avaraga of Lhesa [our quanlilies. Subsliluling Lthesa inlo Eqa. (7} and (5}
i
£nhur = .FAI:]. - IT} — I:fl}'l -I—f;:;]lt—.;:;t—.m + Al I:l.l}
Eum = l'-.;:_r[l. - UT -+ f;:]-]'] + MAdey + bl I:I.E}

I is asqumad Lhal 17 4 i3 second ordar compared Lo eg, g, And Lha secupancies in Lha
aqualiong abwwa. The highar ordar baema aea fourlh oeder in amall quanlilies (eg, ean, S} in
Eq. (11} and Lhird ordar in Eq. (12}, Tha [actors molliplying 77 4 and 5 in Eqa. (11} and
(12} are dilulions of Lha Aaymenaleies due Lo Lhe graalar loss of awnla for Lha daleclor and
apin alala wilh Lhe highar rales. This dilulion paraisls evan whan Lhe deleclors bave aqual
aolid anglen and aliciancion, of esn = 0. On Lha othar hand | Lha [ fr 4+ fa) em e Larm is &
correclion apacileally for difarenl oecupaneies whan Lhe baam inlensilies diflar and Lhe o}
[aclora ara nol aqual. 1L doss WOYL requive apin dependanes Lo Lha ooeu priney.

Kola, Lha correclion — fpe 0 A eotes apecilleally [rom such apin dependanes in Lha f; L
Lhe haekpround likawise hra a gpin depandencs, wilh lall and righl analysing poweas Agy
and Agm, Lhara ia nochanga Lo Eq. (12} Lo Lhird ordar, bul Eq. (11} hoeomes:

L o .PAI:]. — IT} — IZIT —|—f;:_r]1’-.;:_r1’-.m — IHIJAH + .F!-.l‘]'..l!-., I:].E-]'

whara Ag = (Apr + Agg}/2 ia Lhe analyeing powar of Lha brelground renelion(a}.

The Lypical physies asyoumelry for Lhe S00L/2002 run was egey, =2 P4 = 2 10 2,
and luminogily Agymmealries weara ollan as Larga in magnilode e 0, a0 |eg| ~ 004 will
b aswened . [Nola, botsaro ez can reull from adilfaranl nueabar of T and | buseha awn
il Lha insLanlanaous inlangilies par buneh ara all aqual. Howewar, Ior Lha allecls deseribad

&



in Lhis nole, inslAnLAneous rAled Ara rerlly Lhe imporlanl quanlitiea } Similarly, |6geem| was
[raquently 3.1, alLhough Lhia ray have bean inpeeu rala iCona or Duwba ALripa weara ool worki ng
in ndalector.

Finally, Lha avaraga [eaclions fp And fm maual be elimaled. Cypieal runs eollectad 20 10
avanld Lhal prased banana euls in G alrips in G dalecloms. Runa ware oflan a9 shorl ag 30 sec.
Of Lha 6 hunch podilions in anch ring only 55 eonlained bawm when Laking inlo seeownl
Lha aborl gap, and only 52 had sonearo polacbcalions. The buneh apreing was 213 naae, and
aome alripg had Lwies Lha eounl rale of Lha averaga [3]. Then

fp oo 20 % LF avanla 213 x 1 %aae fhunch 60 b neh aa Lolal (9 xaw L)
T 6 % Galrifa 3sac run A2 usalul burehas '

= N R [

Tha hackpround oceupaney, [g, can ooly be roupghly elimaled. A porlion of Lha baek-
ground ia apparant in avenl dala Lakan Lo adjusl Lhe banana eol, shown sehamalically in Fig
2. Thea raclion of evanla inside Lhe eul varies wilh Lima, oparaling eondilions, and aueip:
Lha Avaraga valua ovar Allalrips ig ~ 75% during rung in April 2003, Thua Lhis eanlribulion
will ba Lakan Lo ba s 0.3 [, parl of which ia Lhoughl Lo ba e'a.

Anolhar aoures of hackground bas bean Larmed “prompl” avanla, balieved Lo ba highar
rooenluim chaepged parlicle, aueh ma w'a and K. Thess parlicles eould give lapa pulsas
in Lha alripa. Thay are axpecltad Lo arriw aneliar Lhan Lha alralically scallared earhon resoil
parliclea, bul Lha Lail of Lhea aighals eould alill [l within Lhe WEL Lioe ranga. Theaa
Lails eould produce relalively large ADC waloes, bul TG ~0 . Tha alporithm Lo saign
Lhe Litowa Dor Lha awanl would use 'TIYC = 0§ lor any earbon reeoil delecled wilh pulas baighl
lasa Lhan aboul Iour Litnes Lhe ADC valua rom Lha prompl ewnl al Lha Lime of Lha p + G
alralic avanl. Ewanla wilh TIHC = 0§ ara rajeclad in Lha polacimeabar logie, and Lba noebar
of Lham is nol presan Uy reeorded. 1L is edlioalad [3] Lhal Lhay eorrespond Lo balwean 1 and
L0} Litnes Lbe nombar of awinls praaing Lhe bankos eul, 8o Lbha oocuprney will ba aaauoued Lo
b sz 3 fir. Thia gives & Lotal baekground oecupaney of fa = 3.3 fo = 0.03.

Witk Lhesa ealimaled, Lhe aecond ordar eoeraclion Lo ey, i3

faum = (fr + fa}en ~ LEx 10 ?,
which ia larpar Lhan Lhe sLalislical uhearlhinly on e, Hanes Lhis rabe aleel may axplain

1}



Lha obsarved dilliraness AMONE €pm 1 4; frma & A0 by . Himilarly, Lhe eacreclions Lo
Lha phyfies paymnalty ara

feghge = (fr + falemean ~ 0.16 10

I:it-;:w & A fpoee Q2% 1D 2

Tha lormer ia similar Lo Lhe associaled sLalistical unearlrinliea, bul Lhe lallar i9 quile amadl.
A Lhird enrraclion, def, . = 7 Ag fr, cannol be eslimaled sinea Lhe analyring powar (Ag}

8 unlerown .

VI. DIECUSSION

Hizabla rala problams may arise for e RHIC K1 polarimalars bocausa: L} Lbe Lewes
physics asymmalries are amall, 2} Lha Faction of bunehes passing Lhrough Lhe Larpal and
peved ueing ailhar opood or & badopround awvanl abows Lheebold v aoaleip ia apprecinble, 3}
rnulliple evenla pear aleip and buneh pagaage ave nol eounLed , and 4} dalrila of Lha backgroond
avanl charpelarialicd and Lha WELD alporilhen pralarantially eapael pood awanla eoming “al
Lha apome Litna ™ Thoa, in some sanss Lha polacimalars are ool “deardlineelesa™ .

Tha elimale mada in Lhe pravious seclion may bol ba wary aecurala becausa ool all
Ailieon aleips eonlribuled Lo Lhe obsarwed eounla N lor all puna. Thua, fp, g7, aod e eould
bhave baan owr- oF undarelimabed. Fuelhaemora, Lbe alripa are approximalaly paeallal Lo
Lha baarn for Lhe £45° detaclora, bul ave perpandieular for Lha dalselora in Lha horieonlal
plana. Thig eould have eoneanlealed Lhe prled in lawar aleipa in deleclors 2 and 5, anhanei ng
Lha raLa preobilams.

1L ia resonumanded Lo

¢ Ealimala Lhe occupanciva, fi and fan, lor anch slrip diveelly oo Lhe dale. Tha
impacl an Lha physies and luminodily asymmelries should baavalualed using Eqa. (7}
and (B}, Eapacially impielanl ia Lha aonleibulion (koo Lhe promapl awanla,

* Leal Lor apin depandanes of badopround proesse aibes A aubalanlial asyonoele y eould
land Lo ayslamalic arror in Lha physies asymmelry; s Eq. (L3}

11



¢ Evaluala Lha magnilude of ey dua Lo difaranees in ailieon dead lapar Lhicknesse and
bananh euls. Asauming ey 9 less Lhan .1 in masgeniluda, Lhis would eonflem Lhal Lhe
Lartn £* dey in Eq. (4} dosd nol allecl ey aignilleantly.

o Darformn ainwlalions Lo dealarming Lhe [raetion of awanla wilh Lwo or moee p 4+ C
alnglic avanla AL Lha sama Litna Lhal Tail Lhe banana eul, as Lhis will ineranss Lhe
impacl of Lhesa avanla ob Lha phyaies and lominoaily Raymenaliien. Similarly, evaloals
Lha numbar of good avanla loal whan a brekpround and & p 4 C alaslic avanl oeeur AL

Lha sama Lima.

Il one or maea of Lhe alrips had eomhbined occuprney of signillean Uy graalar Lhan 1%
(fp + S > 001}, an alorl should ba mada Lo eoceecl Lhe dala for Tulure running. L is
presantly unelaar how accuralaly Lhis eorveclion eould ba dalermined, bul an incranss in
b inlandily or dectarsa in huneh Leanswarae dinansions would inererse fpand fz. Racall
Lhal whan fp = 0,04, Lha ayslamalie arror would bae 407007 = H3.08 wilhoul eorveclion (Sea
Eq. (111}, o Lhe pgoal Tor aceurrey of Lha BHIC polarimealacs. Foelharmora, Lha high el ralas
ara likaly Lo oeeur lor Lhe pesoil carbong dealecled wilh Lhe lowesl d-momanium Lranalar
aquarad, -1, whare Lhe analyeing powar ia largeal. Thus Lhe aeel on the derived baam
polarizalion may ha eonsidarably largar Lhan Lhal axpecled [rom avarames ower all aleips.

Finally, Lhia aocl of rale problam eould eoncevably enuse ayslamalie aceora in olber
polarimalars or daleclors. For example, il has bean slalad Lhal Lha naw AGE CN1 polarima-
Ler eould achiewe A polarialion uhesrlainky of 40" = L0005 b A aingle AGS DI wilh aix
hunehes AL Lha injeclion anargy lor BHIC, Assuming aimilar hard ware and analyzing powar
(A~ 313} Aa Lor Lhe RHLC CN] polarimatar, Lhan Lhe sumber of avanla requived would
ba

1
N o ———— Q4w L)
(0.05 - 0.013P x 19

Dividing Lhia by 2%6 alripa for A lafl and righl pair of deleclors would give roughly 2 x L)
avanls par slrip. For a1 see AGS Dallop Lo parlorm Lha merquramants and A 3 usee Lime

Liv Leawel around Lhe AGE Lhan Lha awirrga occupaney would ba

a2 10" fa0e 3 10 “ane & o1
fr= alrip "\ Glunches ; T~

or & L)% relalive syslamalie arror unles eorveclad; ssa Eq. (11} The allecl may ba awn

larper i aoma alripa bave aulalanlially graabar caled Lhan avwirage, R ocewrs v Lha RHIC

12



polaeimnalars. Lo addilion, the waem —(fp + frlegesn oowld become quile sizabla, alao
landing Lo A ayalamualic armor.
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